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FOREWORD 

This Indian Standard was adopted by the Bureau of Indian Standards, after the draft finalized by the 
Secondary Ceils and Batteries Sectional Committee had been approved by the Electrotechnical Division 

Council. 

With the latest development in the field of manufacturing of batteries for these motor-vehicles having 
high engine compression ratios and fuel efficiency that require high cranking current, need was felt to 
standardize such batteries in a separate standard. This standard covers batteries designed for higher 
cranking performance in relation to their low rated capacities and weights. These batteries are 
popularly known as starter batteries. 

In line with current uses and practical relevance, batteries covered in this part have been rated at 
the 5 h rate only, a notional 20 h capacity has been added in the reference purpose only. 

In the preparation of this standard, assistance has been derived from the following: 

a) lEC Pub 95-1 (1988) Lead-acid starter batteries. Part 1 General requirements and methods of 
test. International Electrotechnical Commission. 

b) JIS D5 301 : 1988 Lead acid batteries for automobiles. Japanese Standards Association. 

c) DIN 43 539, Part 2 1983 Starter batteries for starting, lighting and ignition; test methods. 
Deutsches Institut fvir Normung. 

For ihe purpose of deciding whether a particular requirement of this standard is complied with, the 
final value, observed or calculated, expressing the result of *a test, shall be rounded off in accordance 
with IS 2 : 1960 *Rules for rounding off numerical values ( revised )\ The number of significant places 
retained in the rounded ofif value should be the same as that of the specified value in this standard. 
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Indian Standard 



LEAD ACID STORAGE BATTERIES FOR MOTOR 

VEHICLES WITH LIGHT WEIGHT AND HIGH 
CRANKING PERFORMANCE— SPECIFICATION 



1 SCOPE 

This standard covers characteristics, dimensions and 
tests for light weight lead acid storage batteries with a 
rated voltage of 1 2 volts to be used as power for starting 
and meeting the other electrical load of vehicles driven 
by internal combustion engines. 

2 REFERENCES 

The standards listed in Annex A are necessary adjuncts 
to this standard. 

3 TERMINOLOGY 

3.0 For the purpose of this standard, the definitions 
given in IS 1885 ( Part 8 ) : 1986 in addition to the 
following shall apply. 

3.1 Type Tests 

Tests carried out to prove conformity with the require- 
ments given in a standard. These are intended to prove 
the general quality and design of a given type of battery. 

3.2 Acceptance Tests 

Tests carried out on samples selected from a lot for the 
purpose of verifying the acceptability of the lot. 

3.3 Dry C!hai>>ed Batteries 

A battery intended for use as soon as it has been filled 
with electrolyte, without any initial charging or alter- 
natively with additional activation charging according 



to manufacturer's recommendations. 

4 MATERIALS, CONSTRUCTION AND 
WORKMANSHIP 

4*0 General Constmction 

The battery consists of six elements connected in series 
and housed in a plastic monobloc container. Each ele- 
ment consists of positive plates, negative plates and 
separators. The lid shall be of one piece construction 
sealed to the container by heat sealing or ultrasonic 
sealing or by adhesion with sealing material, with one 
positive and one negative terminal. 

4.1 ConUinerandLkl 

The container and lid shall be of plastic, such as 
polypropylene, ABS, etc, conforming to IS 1146: 1981. 

42 Separator 

Separators shall be leaf or envelope type, with or 
without glass mat conforming to IS 6071 : 1986. 

4.3 Sealing Material 

Sealing material employed shall be an acid resistant 
adhesive, wherever the sealing is not effected by heat 
sealing or by ultrasonic welding. 

4.4 Terminals 

The tenninals shall be made of lead alloys and shall 
confonn in shape and dimensions to Fig. I and Table 1 . 



Table 1 Dimensions of Tapered Terminab 

(Clauses 4.4 and 93A0) 



Terminal Type 




Dimensions ofD (mm) 


Types 




(^) 




(-) 




(I) 




(2) 




(3) 


(4) 


Small 




14.7^.0 
-0.3 




13.0 + 
-0.3 


INS40/INT60/INS60 


Standard 




-0.3 




17Q-I.0 
-0.3 


IN 50 INS 120 
IN50ZIN 120 
IN 70 INT 200 
IN70ZIN150 
IN 100 IN 180 
IN 200 


NOTF — lolerance 


on D may 


be taken as ±0.03 mm at 


present 
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4J Electrolyte 

The sulphuric ackl and water used for the preparatkMi 
and maintenance of electfolyte shall oottform lo 
IS 266 : 1977 and IS 1069 : t964 respectively. 

4£ Specific Gravity 

For the puiposc of the tests» with the battery fully 
charged and the electrolyte level corresponding lo the 
upper level marked on the battery, a specific gravity of 
1.280 ± 0.01 (corrected lo 27^C) shall be used. 

The temperature, correction shall be niade by the fol- 
lowing formula: 

5:^27 - SG, -► 0.000 7 (I - 27) 

where 

SGyj = specifii' giivity at 27X, 
5(7t = specific gravity at t^C, and 

/ = temperature of electrolyte at the time of 
measurement, ^C. 

5 RATINC; 

High perfomMiKT storage batteries shall be rated at the 
5'b rate and the ratings shall be chosen fixmi Table 1 
The S-b rating is the ampere-hour obtainable when the 
battery is dischaiged at a constant current I s 0.2 C5 
amperes Ucnvn to a final terminal voltage of 10.50 V, 
the capacity being corrected to an electrolyte tempera- 
ture of 2Tr ( aw 9JAI ). 

6 ( APAC n lES, DIMENSIONS, MASS AND 
IJVYOIIT 

Capacities, overall dimensions and mass (with 
electrolyte ol 1.280 ±0.01 specific gravity at 2TC) 
shall conform to Table 2. 

The layout of the l)attery and polarity of the terminals shall 
contonn lo either Fig. 2 or Fig. 3 as indicated in Table 2. 



7 CHARGING 

7*1 The iaktol and normal chaiging of batteries shall be 
done in accordance with the manu&cturer's instructions. 

72 FMy ObMiped Bntlcry 

A btt^ry to deemed to be fully charged when the 
terminal voltage and spedCk gravity of electrolyte 
(corrccled for temperature) measured every 30 minutes 
towards end of chaiging at the recommended current 
shows a constant value 3 times consecutively. 

S MARKING 

S.l The following information shall be marked on the 
battery at easily visit>le places: 

a) Indication of source of manufacture; 

b) Type; 

c) Country of manufacture; and 

d) Month and year of manufacture or their code. 
S.I.I The baneries may also be marked with the 
Standard Mark. 

8.U The use of the Standard Mark is governed by the 
provisions of the Bureau of Indian Standards Act, 1986 
and the Rules and Regulations made thereunder. 
Details of conditions under which a licence for the use 
of the Standard Mark may be granted to manufacturers 
or producers may be obtained from the Bureau of Indian 
Standards. 

9 TESTS 

9.1 Classification of Tests 

9.1.1 Type Tests 

The tests given in 9.1.1.1 constitute the type tests. 

9.1.1.1 Sequence of tests 

Five samples shall be drawn at random and tested in 
accordance wilh the schedule given below: 





Tests 






Biilury Number 








1 


2 


3 


4 


5 


a) 


Fbysiial rxaniiiiation (see 3) 


X 


X 


X 


X 


X 


b) 


Diuicnsittiis and layout 


X 


X 


X 


X 


X 





Marking 


X 


X 


X 


X 


X 


•1) 


Charge aciYplancc 


— 


— 


— 


— 


X 


c) 


5-h i"a|Mci(y 


X 


X 


X 


X 


X 





High rale al-l5''C 


X 


X 


X 


X 


— 


g) 


Lilc cydc lost 


X 


X 


— 


— 


— 


h) 


Ovcribargc: endurance 


— 


— 


X 


X 


— 


J) 


Vibnlion test 


— 


— 


— 


— 


X 


h) 


SueHglb of hsnuinal 


— 


— 


— 


— 


X 


«) 


Robusim-iis to fastening 


— 


— 


— 


— 


X 



NarEs 

1 tf any sample fails in the relevant type test the testing authority may call for fresh siimples not exceeding twice the original 
number and subject them ag^in to the tests in \vhic1i fail unf occurred. If then; isany failure in the retests the type shall he consictered 
as not halving passed the requircmenls. 

2 In addition to the tests listed under 9.1.1.1 « simie special tests as given in Annex B may also he conducted in the event 
of a special contractu;)! agreement between the manufacturer and the cuslvimcr. 
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All dirnensions in mJllimetres. 
Fio. 1 Tapered Terminal 
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Fig. 2 Battery Layout 
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9.12 Acceptaffce Tests 

The follmri^ shall constitute the acceptance tesU: 

a) Physical examkatioii, 

b) Dinicttsiofts and layout, 

c) Markti«» 

d) 5*h capacity, and 

c) High rale dischaige test at --iS^. 

f J J Samplmg Scheme and Criteria for Acceptance 

A rroNnaieaded san|plii|g scheme and criteria for Xhe 
acceptance of lots for various lot sizes is given in 
Annexe. 



92 E y i p i f t 

9JLI VoHtneter and Ammeter 

The voilmeler and ammeter used shall be of an 
accuracy dass not inferior to J hi accordance wHh IS 
1248(lhiit2):1983. 

922 TfBermometer 

A thermometer with an appropriate scale shall be used 



for measuring temperature and one division of 
graduated scale shall represent at the most 1%. The 
accuracy of the calibration shall be not less than 

922 Hydrometer 

The speciflcgravity of the electrolyte shall be measured 
by a hydr«rikieter provided with a graduated scale, one 
division of which shall represent at the most 0.005 unit 
of specific gravity. The accuracy of calibration shall be 
not less than 0.005 unit of specific gravity. 

92A Instrumem for Measuring Length 

For measuring overall dimensions, a calliper or metal 
ruler shall be used of an accuracy not inferior to 0.5 mm. 

93 Methods of Test niid Requfamnents 

93.1 Physical Examination 

The batteries shall be checked for conformity with the 
requirements of 4 for type tests. 

For acceptance tests the batteries shall be checked for 
conformance to 4.0 and 4.4 only. 



TMe 2 Cnpncities, Ovemll Dimensbiis and Mass 

{Ciauses5and6) 



Battery 


lapaeMy 
54iRalc 


Maxtmmn 


Overall DhnenskMii, 

nun 


Battery 
Height 


Matt with 
Electrolyte 


Layout 


Reference 
lO-hRate 
Capacity 








^ 






Length 


Width 


Container 
Height 










(1) 


(2) 


(3) 


(4) 


(5) 


(6) 


(7) 


(B) 


w 


INS 40 


25.6 


IQ7 


12Q 


203 


227 


11 


2 


32 


INT 60 


28 


IQ7 


12« 


203 


227 


11.5 


2 


35 


INS 60 


36 


238 


129 


203 


227 


145 


2 


45 


IN 50 


40 


260 


173 


204 


225 


16.5 


2 


50 


IN50Z 


48 


260 


173 


204 


225 


18.0 


2 


60 


INTO 


56 


306 


173 


204 


225 


22.5 


2 


70 


IN70Z 


60 


306 


173 


204 


225 


24.0 


2 


75 


IN 100 


80 


410 


176 


213 


233 


31.0 


2 


100 


INS 120 


88 


410 


176 


213 


233 


32.5 


2 


110 


IN 120 


% 


505 


182 


213 


257 


36.5 


3 


120 


INT 200 


108 


505 


182 


213 


257 


38.0 


3 


135 


IN ISO 


120 


508 


222 


213 


257 


45.0 


3 


150 


IN 180 


144 


521 


27S 


220 


270 


61.5 


3 


180 


IN 200 


160 


521 


278 


220 


270 


64.0 


3 


200 



NOTES 

1 Ail are 12 volts batteries. 

2 Alt type/acceptance tests shall be carried out on the iMais of diicharee at rhe 5.h rate only. The 20-h capadly is indicated 
oaly to eslaNish an equivalence with other lest spedOoittons. 

3 IVhile the mamifaclurer can have their own nomendatuie, the specific desgination should conform to one of the IS 
types as listed above. 

4 Mam with electrolyte has been indicated for the purpose of reference only. 
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93d Dimensions ami Layoui 

The dinieiiskms ind layout shall be checked for confor- 
mancetoTablel 

f33 Marking 

The batteries shall be checked by visual iiispectlon for 
conformity with 8. 

9SA Capacity (5'h Rate) 

The S-h capacity shall be determined by dischaiging a 
folly chaiged txittery (see 7.1) at a constant current of 
I « 0.2 CS amperes to a Gnal terminal voltage of 10^0 
V under the following conditions: 

a)Tfane to conmience After folly chaiged bat- 
dischaige tery has stood an open 

circuit for 2 to 12 h. 

b) Electrolyte level Between +1 nun to -5 

mm from upper level 
marked on battery. 

c) Electrolyte tempera- 20 to 35^ 
ture during dischaige 

d) Intervals of recording Every 30 min 
current^ voltage and 
temperature readings 

e) Intervals of noting Before start and on 
electrolyte specific completion of dis- 
gravity charge 

93A.I Temperature correction 

The capacity obtained by multiplying the dischaige 
current in amperes by the dischaige duration ut h( ^rs 
shall t>e corrected to the standard reference tempct iture 
27^C as follows: 



Crt'' 



^ l+0.01(/-27) 



where 



C27 - S-h capacity at an average electrolyte 

temperature of 27^, 
C| s 5-h capacity at an average electrolyte 

temperature /, and 
t = mean of initial and final electrolyte 

temperature in degrees celsius. 

93AJZ Requirement 

Batteries tested shall reach the rated S-h capacity during 
die course of the first diree cycles after initial chaige. 
Alternatively the battery will be deemed to have passed 
the capacity test if It meets 95 percent of the rated S-h 
capacity in the first dischaige. 

933 High Rate Discharge 

The high fate dischaige is tested at -15% under the 
following conditions: 

a) Before a high rate dischaige test, the battery shall 
be sut>jected to a S-h capacity test 

b) The batteries under test shall comply with the 
conditions given in T*le 3. 



c) The battery shall be dischaiged at the cvnent 
specified against its type in T^ble 4 down lo a 
terminal voltage of 6.00 V. The terminal voltage 
shall be taken at5to7sandat30s iateivals 
thereafter. 



lUMeSTMlCoaditkMM 


(Clause933) 




CondltkM 

(1) 


RaaiilraMcst 
(2) 


Minimum penod die fully 
chaigad battery shall stand for 
stabilization 


16 b 


Temperature of electrolyte at start 
of dischaige 


-15 * 1"C 



93^.1 Requiremem 

The battery shall meet the minimum terminal voltage 
specified after 5 to 7 s or 30 s respec^Vely and the 
minimum duration to 6.00 V in Tible 4. 

NOTE — If die batleiy fails to reach the values specified 
in Tkbie 4, two more teals may be cirried out up lo a total 
of three high rste dischaiges. 

93ji Charge Acceptance 

The chaige acceptance is tested on a new battery not 
subjected to any test under the following conditions, and 
the current value measured after an interval of 10 min 
trim conmiencement of cfaaiging. 

a) SUte of batteiy The battery is chaiged 
before test in accordance with 7. It 

is then dischaiged at the 
S-h dischaige rate for 
25 h at an electrolyte 
temperature of 20 lo 
35'^:. It is then allowed 
to stand at an ambient 
temperature of ± 2^ 
fornot less than 12 h 

b) Temperature of ± 2®C 
electrolyte at com- 
mencement of chaig- 

Wg 
c)Chaiging voltage at 14.4 ± 0.1 V 
battery terminals 

93j^A Requirement 

The battery shall meet the minimum requirement in 
Table 4. 

931 Life Cycle Test 

The life cyde test is carried out on a battery which has 
passed the test of f 3.4 and 9*33. 

a) Throughout the test and during the checking 
dischaiges, the battery shall be kept at an am- 
bient temperature (in a water bath or environ- 
mental test chamber) of 40 - 45"^ 
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lUblt 4 Iketrical ftrferauuMC 

( Clauaes 93S, 935.1, 9J.6.1. 9J.7.1 omI 93.9.1) 



lyr* 


DlMhuryi 

OUTMt 


Higli Rrti DlMtaiB* to «j» V 


No. of 
Cydw 


CNwtlwp 
Ualto 


ChuTftt 




5to7sec 
\Utige 


30 tec 
M>lt«ge 


Duiatioii 




(1) 


(2) 
A 


^ 


<9 


& 


(«) 


(7) 


(8) 


IHS40 


ISO 


&9 





15 


27S 
(165) 




3 


INT60 


150 


9S 


— 


3.5 


250 
(150) 




3.5 


INS 60 


300 


8.6 


— 


ZO 


300 
(180) 




4.5 


IN SO 


ISO 


9.0 


— 


4.0 


285 
(170) 




5 


INSOZ 


300 


7J 


— 


»•' 


315 
(190) 




6 


INTO 


300 


— ^ 


a2 


2.8 


315 
(190) 




7 


IN70Z 


300 


— — 


8.7 


33 


375 
(225) 




7.5 


IN 100 


300 


— 


8.8 


4.0 


415 
(250) 




10 


INS 120 


500 


— 


8.2 


Z6 


485 
(290) 




11 


IN 120 


500 


— — 


8.2 


16 


485 
(290) 




12 


INT 200 


500 





9.0 


3.3 


525 
(315) 




133 


IN ISO 


500 





8.6 


3.6 


600 
(360) 




15 


IN 180 


500 





8.9 


4.8 


700 
(420) 


11 


18 


IN 200 


500 





9.0 


5.6 


785 
(470) 


13 


20 



NOTTE — The specific numerical values of eodufance cyde will be assigned depending upon the category of iMttery as 

iodkailDd below: 

CmtegoryA — Eoduianoe cydes shown iMider col 6 without tepaieotliesis, for example, 315 cydes for I^ 

Oilegofy A batteries aie generally i^sembled with spedal aeparatois. 
CtOegory B — Endurance cydts shown under ool 6 widiin the parenthesis, for example, 190 cydes for IN 50Z battery. 

Citegory B batteries are generally assemMed with oonventionai separators. 



b) The battery shall be subjected to a series of 
dischiiges and chaiges as in Tabk 5. 

c) During the lesl» at the 2Sth,S0th»7Stli and every 
2501 cyde thereafler, a continuons dtsdiaige 
Shan be made at the current mlkUeS, SlNa(i) 
nntd the lerminal voltage dropa down to 10.20 
V and the dnration measured. 

d) The test is terminated when the captdty 
oblafaed as the product of dischaige thne (at 40 
to 4S^ ambient^ and the dischaige current falls 
to SO percent a less of the 5-h ct|Mdty in 
Table 2 and dow not increase agnin. 



e) After every checking dischaige (c) the battery 
shiU be recbaiged at the appropriate current in 
Tible 5, SI No. (it) until the spedfic gravity 
(corrected to 27^) and lerminal voltage is con- 
stant for 3 consecutive 30 min readings. 

f) Throughout the test, the level of electrolyte 
shall be maintained at the specified levd by 
topping up with pure water. Topping up 
should be done during the chaiging portion of 
cydes. The battery shall not be topped i^p 
immediately before the checking dischaiges 
(c). 



g) The amnber of life cycto » dflmninni gtiphi- 
cally tern « cmve of Binder of cycles QCtxh) 
agMnt cipadty (y axis). 

The imid>er of tests at S-h rate {93A) aad Ugh rate 
discharge (93JS) shaD be added lo Hkt nuoiber of life 
cydes oblaiaed graphically above. 

9S!JA Requiremem 

The battery shall meet the mfaihniim reqairemems 
giveii in TiUe 4. 

9JJ Vibnuion Resistance 

The resistance to vimtioa is conducted on a folly 
chaiged battery after it has passed a capacity test 
(93Ay The battery is tested under the following con- 
ditions: 

a) Discharge oirrent during vibration « 0.2 CS 
amperes* 

b) Direction of vibration » vertical simple har- 
monic motion^ 

c) Pealcto peak amplitudes 2.3 to 2^ mm, 

d) Acceleration « 3G (29.4 m/s^), and 

e) Duration ofvibrations 2 h. 

93SA Requiremem 

Theft shall be no abnormality or sudden drop in voltage 
or spillage of electix)lyte exhibited by the battery during 
the test 

NOTE — In the absence of suitable lest fadlities to carry 
out the vibration teat as tpedfied above and providing that 
purchaser agrees, the vibration teat can be carried out as 
specified. 

9JJ.1.1 The test shall be performed in accordance 
with IS 9000 ( Part 8 ) : 1981. The samples shall be first 
tested for capacity test at 20-h rate before putting into 
vft>ration test. The test consists in vibrating the batteries 
at a frequency of 16 Hz with a total displacement of 
5 nmi for a period of 2 h. During vibration the batteries 
shall be discharged at die 20-h rate. 

93.9 Overcharge Endurance 

The overcharge endurance test is conducted on a bat- 

'HibleSLife 

(Clause 
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tery which has paased the test of fJ^ and 9JkS and has 
been fidly chaiged. 

a) Thio^ghomthelestdiebatleryshaUbekepCat 
an aoMeat leaipeiatare (ia a water bath or 
enviionmratal test chaari>er of 40 to 45^ 

b) The battery ahall be chaiged at the appropriate 
curreat givea in Ikble 6 for a period of 110 h. 

c) The battery is then allowed to staad for 48 h on 
open curcuit after (b). 

d) At die end of the open circuit stand {c% the 
battery is discharged at the appropriate current 
tnliibled, SI No. (U) for 30s. 

e) The procedure (b), (c) and (d) constitute one 
overcharge endurance cyde. Inmiediately after 
(d), the battery shall be subjected to the next 
cycle of overcharge without recharging. 

f) When the terminal voltage ofthe battery reaches 
down to 7.20 V before 30 s in the test (d\ the 
overchaige endurance test is terminated and the 
battery is deemed to have reached the end of its 
overcharge endurance. 

g) During the test the battery shall be periodically 
topped up with pure water to maintain the coi^ 
rect electrolyte level. 

933A Requirement 

The battery shall meet die number of overchaige 
endurance cycles specified in Table 4, the number 
exctudfaig the last cyde in which the discharge duration 
was less than 30 seconds. 

93.10 Strength of Terminal 

The strengtfi of terminal is tested by Gtting suiuble adop- 
ters to the positive and negative terminals (see Fig. 4), and 
applying a torque to the adopter by means of a torque 
wreiich in die direction of rotation illustrated in Fig. S. 

The torque applied shall be as follows: 

a) 11.8 Nm for small terminals (Table 1), 

b) 14.7 Nm for standard terminals (Table 1) 
Cycle Test 

9.3.7) 



SI. 
No 


Requli^ement 






Battery Type 










High Current 


Medium Current 


Low Current 








IN 100, INS 120 

IN 120, INT 200 

IN 150, IN 180 

IN 200 


INT60,INS60 
IN 50, IN 50Z 
IN 70, IN 70Z 


INS 40 


(1) 


(2) 




(3) 


(4) 


(5) 





Discharge at 1 h at current 




40A 


20A 


10 A 


H) 


Charge for 5 h at current 




10 A 


5A 


2JA 




NOTE — Each discharge and 


charge 


make one cyde. 
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93Md Requiremttu 

TW btttery leiniiiils tluiU widMtaiid the t^ 
without breiidag <rfr or exhibUiag uiy dNmnullty. 

NOIB -- llils lott if optkMil aod thili be cuTied out 
only if sfwdfiGtlly eeiwd for l>y die pmdMter. 

9.3JU Robustness to Paslmmg 

The lobnttiiess to ftsleaiiig is lested under tlie fi>Uow- 
iog conditioiis: 

a) Fastening is made at ambieal tempenture, 

b) Diirhig the test the temperature shall be Icept 
between 60 to 65^, and 



c) The duration oftest is 5 h after fiotening. During 
tUs period and afk» test Ae state of the battery 
isexamined 

Tbe battery is fiutenM vertically, diagonally or 
horizontally in aocpnlance with the meth^ given in 
Tible7. llie individual fastening procedures are il- 
lustrated in Pig. 6, 7 an4 8. 

9J*1L1 Requiremem 

There shall be no visual deformation in tbe battery 
during the test 

NOTE — This test is optional sod shall be carried out 
only if spectGcally asked for by the purchaser. 

lUMa < OvcrchniiBe Eadnrmce Dest 

(Clause 9.3.9) 



SI 
No. 



Battery lype 



(1) (2) 

i) Chaiging current (1 10 h) 

H) DIacliarge test current to 
7J0 V 



HJghCumnt 

IN 100, INS 120 

IN 120, INT 200 

IN 150, IN 180 

IN 200 

(3) 

9A 

2S0A 



Medium Current 
INT60.IN60 
IN50,IN50Z 
IN70,IN70Z 

43 A 
ISOA 



LowQimnt 
INS 40 



(5) 

2^A 

75 A 




SOCKET TO HOLD TOROUE 
WREHCH SQUARE DRIVE 



2mm RECESS IN SOCKET FOR TOP 
OP BATTERY TERMINAL CLEARANCE 




TERMINAL CLAMP 
(POS. AND NE6.) 



Fto. 4 ADarwnoN tan SntENoni or Terminal 
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lUile 7 Fastening Condition 




{Clause 93.n 


) 


Battery lypc 

(1) 


Fastcafag 
MatlMd 

(2) 


Fastening Load per 

One Bolt 

(3) 


INS 40, INS 60 

IN 50, INT 60 

INTO, IN50Z 

IN70Z 


Vuticalor 
Horizontal 


980N 


IN 100, INS 120 
IN 120; INTTOO 
INI ISO, IN 180 
IN 200 


Diagonal or 
Horizontal 


1960N 



93A1 Tesi for Dry-Charged Battery 

9SA2A The battery shall be tested within 60 days of 
manufacture. 



93A12 The battery shall be maintained at a tempera- 
ture of 27 ± ?>€ for 24 h prior to test. 

9*3423 The battery shall then be filled with electrolyte 
of specific gravity 1.280 ± 0.01. The temperature of the 
electrolyte before filling shall be 27 ± 2^C. 

93.124 20 min after the completbn of filling, the 
battery shall be discharged at a constant current I « 0.2 
CS until the terminal voltage has fallen to 103 V. 
Readings during the dischaige and the calculation of 
capacity shall be noted as 9 JA 

93.123 Requirements 

The battery shall give not less than 80 percent of its 
rated 5 h capacity. 

NOTE — This test is applicable to those batteries 
which have been declared as 'dry -charged* by the 
manufacturer 



+; 




777777777777777T/ 

Fig. 5 DmecnoN of RoTAnoN 

LENGTH SOx WIDTH 15x THICKNESS 5 



LENGTH (W-i^APPROX iOItt 
WIDTH aOxTHICKNES^^^^^ 




Fig 6 Vertical FASitNiNc 
9 
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SriFFEMINQ PLACE OF EQUAL LEG ANGLE 
LENGTH (UAPPROXeOlK LEGS 30k THICKNESS 5 




Fkj. 7 Diagonal Fastcnino 



LENGTH SO X WIDTH IS x THICKNESS S 




LENGTH (W<» APPROX SOlx 
WIDTH SO X THICKNESS S 



Fig. 8 Houzonial Fasteninc 
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ANNEX A 
( Clause 2 ) 

LIST OF REFERRED INDIAN STANDARDS 



IS No. 



266: 


1977 


1069 


:1964 


1146 


:1981 


1248 
(Part 2): 1983 



Title 

Sulphuric ackl ( second revision ) 

Waler far storage batteries ( revised ) 

Rubber and plastic containers for 
lead*actd storage batteries ( second 
revision ) 

Direct acting indicating analogue 
electrical measuring instruments 
and their accessories: Part 2 Am* 
meters and voltmeters ( second 
revision ) 



IS No. 

1885 
(Part 8) : 1986 



4905 
6071 



1968 
1986 



9000 
(Part 8): 1981 



Tale 

Electrolechnical vocabulary : Part 8 
Secondary cells and batteries 
(first revision) 

Methods for random sampling 

Synthetic separators for lead-acid 
batteries (first revision ) 

Basic enviroiunental testing proce- 
dures for electronic and electrical 
items: Part 8 Vibration (sinusoidal) 
test 



ANNEX B 
(Clause9.\AA) 

SPECIAL TESTS 



B-1 If the conUract between manufacturer and cus- 
tomer specifically calls for, the following special tests 
may be conducted: 

1) Reserve capacity (B-1.1), 

2) Cold cranking performance (CCA) (B-1.2). 

B-Ll Reserve Capacity 

The reserve capacity is the period of time indicated by 
the manufacturer in minutes for which a fully charged 
battery can maintain a discharge current of 25 A to a 
cut-off voltage of 10.5 V at a temperature of 25 ± 2X. 

Reserve capacity test may be conducted on a battery 
which has passed the tests under 9.3.4 and 93.5. The 
test conditions to be maintained are those given under 
the clause 9 J.4 (a), (b), (d) and (e). 

B-i.2 CoM Cranking Performance 

The cold cranking performance is the discharge current 
in amperes, to be declared by the manufacturer, which 



a battery can deliver at -18^C depending upon any one 
of the criteria defined below: 

i) For 60 s to a cut-off voltage of 8.4 V. 
ii) For 30 s to a cut-off voltage of 9.0 V. 

Cold cranking amperes conforming to any one of the 
above criteria may be declared by the manufacturer 
depending upon customer's choice. 

The cold cranking at -18*^C may be conducted on a 
battery which has passed the requirements under 93.4 
and 93.5. The battery under test shall comply with the 
following conditions: 

a) The fully charged battery shall stand for 
stabilization for a minimum period of 20 h. 

b) Temperature of electrolyte at start of discharge 
shall be -18 ± l^C. 

c) The battery shall be discharged at the current 
specified by the manufacturer against its type. 
During discharge the terminal volUge shall be 
recorded after every 15 s. 
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ANNEX C 
(Clause 9.13) 

SAMPLING SCHEME AND CRITERIA FOR ACC:EPTANCE 



C-l LOT 

All the batteries of the same type, design and rating, 
manufactured by the same fact<^ry during the same 
period using the same process and materials oHerod for 
inspection at a time shall constitute a lot 

C-2 SCALE OF SAMPUNG 

The number of baneries to be selected at random Drom 
the lot shall be in accordance with col 1 and 2 of 
Table 8. 

In order to ensure the randomness for selection random 
number Ubies shall be used (see IS 4905 : t%8). 

The batteries selected shall be subjected to the accep- 
tance tests in the order specified in 9.L2. 



Each of the battery selected in the first stage in 
accordance with col 2 of Table 8 shall t>e tested for 
acceptance. A battery shall be declared defective if it 
fails in one or more of the acceptance tests. If the 
number of defects is less than or equal to Cl the lot 
shall be considered as confomiing to the require- 
ments of the standard. If the number of defectives is 
equal to or less than C2 and greater than Cl , a further 
sample of same size as taken in the first stage shall 
be taken and tested. If the number of defectives in the 
two samples combined is less than C3 the lot shall be 
considered as confonning to the requirements of 
this standard otherwise the lot shall be considered 
as not confonning to the requirements of the 
standard. 



Table 8 Sample Slz« and Criterion for Conformity 

( Clause C-2 ) 



Lot Size 

N 


First SUiee 

n 


Second Stage 
n 


2n 


n 


C'2 


(3 


(0 


(2) 


(3) 


(4) 


(5) 


(6) 


(7) 


Up to 50 


2 


2 


4 





1 


1 


51 to 300 


3 


3 


6 





1 


I 


301 to 500 


5 


5 


10 





2 


2 


501 to I 000 


8 


8 


16 





2 


-) 


1001 and above 


13 


13 


26 


I) 


3 


4 



12 



Bureau of Indian Standards ' 

BIS is a statutory institution established under the Bureau of Indian Standards Acty 1986 to promote 
harmonious development of the activities of standardization, marking and quality certification of goods and 
attending to connected matters in the country. 

Copyright 

BIS has the copyright of all its publications. No part of these publications may be reproduced in any form 
without the prior permission in writing of BIS. This does not preclude the free use, in the course of 
implementing the standard, of necessary details, such as symbols and sizes, type or grade designations. 
Enquiries relating to copyright be addressed to the Director (Publication), BIS. 

Review of Indian Standards 

Amendments are issued to standards as the need arises on the basis of comments. Standards are also reviewed 
periodically; a standard along with amendments is reaffirmed when such review indicates that no changes are 
needed; if the review indicates that changes are needed, it is taken up for revision. Users of Indian Standards 
should ascertain that they are in possession of the latest amendments or edition by referring to the latest Hil^e 
of *BIS Handbook' and 'Standards Monthly Additions'. 

This Indian Standard has been developed from Doc: No- ETD 1 1 (3123). 

Amendments Issued Since Publication 



Amend No. 



Date of Issue 



Text Affected 



BUREAU OF INDIAN STANDARDS 



Headquarters: 



Manak Bhavan, 9 Bahadur Shah Zafar Marg, New Delhi 1 10002 
Telephones: 323 01 31, 323 33 75, 323 94 02 

Regional Offices: 

Central 



Eastern 
Northern 



Manak Bhavan, 9 Bahadur Shah Zafar Marg 
NEW DELHI 110002 

1/14 C.I.T. Scheme VII M, V.I.P. Road, Maniktola 
CALCUTTA 700054 



SCO 335-336, Sector 34- A, CHANDIGARH 160022 

Southern : C.I.T. Campus, IV Cross Road, CHENNAI 6001 13 

Western : Manakalaya, E9 MIDC, Marol, Andheri (East) 
MUMBAI 400093 

Branches : AHMADABAD. BANGALORE. BHOPAL. BHUBANESHWAR. 
COIMBATORE. FARIDABAD. GHAZIABAD. GUWAHATI. 
HYDERABAD. JAIPUR. KANPUR. LUCKNOW. NAGPUR. 
PATNA. PUNE. THIRUVANANTHAPURAM. 



Telegrams: Manaksanstha 
(Common to all offices) 

Telephone 

323 76 17,323 38 41 



r337 84 99,337 85 61 
1337 86 26,337 9120 

/60 38 43 
160 20 25 

r235 02 16,235 04 42 
1235 15 19,235 23 15 

r 832 92 95, 832 78 58 
1832 78 91,832 78 92 



Printed by Reprography Unit. BIS, New Di P- 



